This study aimed to test seeking behavior caused by alcohol and the drug effects on learning in the zebrafish, Danio rerio. Three treatments were conducted: acute, chronic and withdrawal, using 0.10%, 0.25%, and 1.00% alcohol and control (0.00%) (vol/vol.%). For the drug seeking behavior, we used a place preference paradigm (shuttle box tank) before and after alcohol exposure in acute (single exposure) and chronic (7 days) treatments. We observed a change in the basal preference due to the association with alcohol only for 0.25% and 1.00% doses in both acute and chronic offering, indicating an alcohol-seeking behavior after the drug exposure. For the learning task, two treatments were tested: chronic alcohol exposure (26 days including the learning period) and alcohol withdrawal (15 days of alcohol exposure before the learning period). During the learning period, fish received light stimulus followed by food in a pre-defined area of the tank for 8 consecutive days. The low dose group (0.10%) learned the task by the 3rd day both in chronic and withdrawal treatments. The higher doses (0.25% and 1.00%) caused a learning impairment in the chronic treatment group, while fish from the alcohol withdrawal treatment displayed learning on the final testing day. Therefore, we suggest that high alcohol doses impair learning and cause drug seeking behavior, even after drug exposure cessation, while low doses positively affect learning and do not cause seeking behavior. Given our results we propose that the zebrafish is a promising model for identifying active compounds, antibodies or genes which modulate the alcohol dual effects: learning improvement and reinforcing behavior.
Introduction
Learning and memory are processes affected by physiological and neural changes due to psychoactive drug use (Gould, 2010) . Among these, alcohol has been widely investigated because of the allowed use (licit drug) and the enormous impact on the health of society (Lima, 2003; OMS, 2003) . The neurological and psychological effects in short and long term uses show a dual effect: moderate doses cause stimulating and anxiolytic effects, which are factors that promote addiction (Carlson, 2001) , while higher doses lead to motor control loss, disorientation and sedation -part of the depressive effect (Gerlai, 2013; Quoilin et al., 2013; Roseribloom et al., 2004) .
The addictive component of alcohol use involves a compulsive drug seeking behavior even after long abstinence (Brennan et al., 2011) , which is associated with the increased dopaminergic transmission in the mesolimbic system (Rink and Wullimann, 2002). The alcoholic develops necessity for alcohol intake and also becomes tolerant to the drug. This response seems to occur due to neuroadaptation at the brain signaling level or altered alcohol metabolism (Tran and Gerlai, 2013) . The functional tolerance that can be observed behaviorally (Arias et al., 2012; Gerlai et al., 2006) may facilitate the consumption of increasing amounts of alcohol, which is well known to provoke high damage to cognitive processes (Beveridge et al., 2013; Crews and Nixon, 2009; Obernier et al., 2002) . However, the genetic and neuroethological basis of the seeking behavior and addiction needs to be deeply comprehended in order to indicate pharmacological and psychological therapies for the drug addiction treatment.
Several studies point out that there is lack of research on alcohol dose-effect and how it acts on the brain (Fuller and Hiller-Sturnhöfel, 1999; Gerlai et al., 2009; Vengeliene et al., 2008) . Recent studies suggest negative (Cruz et al., 2009; Kalev and During, 2007; Scheffer et al., 2010;  Progress in Neuro-Psychopharmacology & Biological Psychiatry 53 (2014) 
